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Supporting 60-80% CO2  reduction by expanding the advanced use of natural gas  

2010  2020  2030  2040  2050 

                         Further efforts toward 
                      a low carbon society           Post‐Kyoto Period  

The First Commitment 
Period  

Reduc'
ons  target 

Em
ission 

volum
e  

CO2 emission volume 

Reducing CO2 emissions from  other types of fossil fuels such as oil 
Reducing CO2 emissions from fossil‐fired power sta'ons, etc  

Creation of the Smart Energy Network 



3 



Embedding unstable renewables 

Demand-supply matching by CHP & battery 

Urban area energy 
interchange by Microgrid &DHC  

Future hydrogen society 

Values of the Smart Energy Network 
①Enhance energy efficiency, CO2 reduction 
②Support  the utility power grid for 
    penetration of renewables 
③Enhance energy security in case of          
    utility power outages, disasters 
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Integrated Control of Gas Engines 
and a Battery 

 ✓Low frequency intermittency  
   compensated by Gas Engines 

 ✓High frequency intermittency 
   compensated by a Battery  

Test on Solar PV Intermittency 
Compensation at the Yokohama 
Techno Station

GE2 

Battery

Tie Line Power Flow

Solar PV Output

GE1 

　　　　    Actual
　　　　   Target

<Results>

✓Superior Tie Line Flow Control   
within ± 3% Matching Error in 
Every 5 Minutes

✓2kW Battery Power for 
Compensating 6kW Solar PV 
Volatility

Gas Engines, Battery 
Output
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 Tie line 
power flow 
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Lead acid battery 
50kW-30min 

Islanded operation of multiple DERs 
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◇ Flow Chart 

３　千住SEN実証のシステム概要と技術検討項目

Nursing Home 

Demonstration Residence 

Building A 

Building B

Solar Collectors 

Hot water Boilers   233kW×2

Electricity 

Chilled 
Water 

Hot Water

Gas Heaters & Refregerators 

Hot Water 

Steam Electric Refrigerators 

TEPCO 

Heat Recovery 

Steam Absorption HP　         422kW 
Absorption HP (Steam)　      422kW 
Absorption HP (Gas)　          949kW×2台
Heat Exchanger (Hot Water)  763kW 
Heat Exchanger (Steam)         582kW 
Heat Exchanger                      349kW 

Turbo refrigerator  703kW 
Chiller　               118kW 

Gas Refregerator     1125kW 
Hot Water Boiler　　   175kW 
　　　　　　        　   349kW 
Steam Boiler               1250kW　

Size                 246m2 
Output　　　130KW 

PV panels 

Kyocera　　           30kW 
Showa-Shell           10kW 
Honda 　　　         10kW 
Sharp          　　　 40kW 
Sanyo 　　　　　　16kW　　

Gas CHP 

Yanmar             370kW 
　　　　　　  700kW　　

Solar Collectors

Size            68m2 
Output　　　36kW 



 Natural gas must play a significant role in a low 
carbon society through advanced utilization 
technologies. 

 Need to expand the scope of our R&D activities not 
only single device but also integrated energy systems to 
create smart energy network. 

 Appropriate combination and harmonization with 
renewables and centralized power sources required. 

 Strong need of a single voice (lobbying) toward each 
country’s policy makers. 
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